Plasticity of glutamate and GABAA receptors in the hippocampus of patients with Alzheimer's disease.
In Alzheimer's disease (AD) it is well known that specific regions of the brain are particularly vulnerable to the pathologic insults of the disease. In particular, the hippocampus is affected very early in the disease and by end stage AD is ravaged by neurofibrillary tangles and senile plaques (i.e., the pathologic hallmarks of AD). Throughout the past several years our laboratory has sought to determine the molecular mechanisms underlying the selective vulnerability of neurons in AD. To this end, we employed immunohistochemical, biochemical, and in situ hybrization methods to examine glutamate and gamma-aminobutyric acid (GABAA) receptor subtypes in the hippocampus of patients displaying the full spectrum of AD pathology. Despite the fact that the hippocampus is characterized by a marked loss of neurons in the late stages of the disease, our data demonstrate a rather remarkable preservation among some glutamate and GABAA receptor subtypes. Collectively, our data support the view that the relatively constant levels of selected receptor subtypes represent a compensatory up-regulation of these receptors subunits in surviving neurons. The demonstration that glutamate and GABA receptor subunits are comparably unaffected implies that even in the terminal stages of the discase the brain is "attempting" to maintain a balance in excitatory and inhibitory tone. Our data also support the concept that receptor subunits are differentially affected in AD with some subunits displaying no change while others display alterations in protein and mRNA levels within selected regions of the hippocampus. Although many of these changes are modest, they do suggest that the subunit composition of these receptors may be altered and hence affect the pharmacokinetic and physiological properties of the receptor. The latter findings stress the importance of understanding the subunit composition of individual glutamate/GABA receptors in the diseased brain prior to the development of drugs targeted towards those receptors.